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Special Provision for Concrete Admixtures

April 16, 2004

This special provision was developed by the Bureau of Materials and Physical
Research.  It has been revised to clarify testing requirements and submittals.  It
should be inserted into all concrete contracts.

The districts should include the BDE Check Sheet marked with the applicable
special provisions for the July 30, 2004 and subsequent lettings.  The Project
Development and Implementation Section will include a copy in the contract.

This special provision will be available on the transfer directory April 16, 2004.
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CONCRETE ADMIXTURES (BDE)

Effective:  January 1, 2003
Revised:  July 1, 2004

Revise Article 1020.05(b) of the Standard Specifications to read:

“(b) Admixtures.  Except as specified, the use of admixtures to increase the workability or to
accelerate the hardening of the concrete will be permitted only when approved in writing
by the Engineer.  The Department will maintain an Approved List of Concrete
Admixtures.  When the Department permits the use of a calcium chloride accelerator, it
shall be according to Article 442.02, Note 5.

When the atmosphere or concrete temperature is 18 °C (65 °F) or higher, a retarding
admixture meeting the requirements of Article 1021.03 shall be used in the Class BD
Concrete and portland cement concrete bridge deck overlays.  The amount of retarding
admixture to be used will be determined by the Engineer.  The proportions of the
ingredients of the concrete shall be the same as without the retarding admixture except
that the amount of mixing water shall be reduced, as may be necessary, in order to
maintain the consistency of the concrete as required.  In addition, a high range water-
reducing admixture shall be used in Class BD Concrete.  The amount of high range
water-reducing admixture will be determined by the Engineer.  At the option of the
Contractor, a water-reducing admixture may be used.  Type I cement shall be used.

For Class PC and PS Concrete, a retarding admixture may be added to the concrete
mixture when the concrete temperature is 18 °C (65 °F) or higher.  Other admixtures
may be used when approved by the Engineer, or if specified by the contract.  If an
accelerating admixture is permitted by the Engineer, it shall be the non-chloride type.

At the Contractor’s option, admixtures in addition to an air-entraining admixture may be
used for Class PP-1 concrete.  The accelerator shall be the non-chloride type.  If a
water-reducing or retarding admixture is used, the cement factor may be reduced a
maximum 18 kg/cu m (0.30 hundredweight/cu yd).  If a high range water-reducing
admixture is used, the cement factor may be reduced a maximum 36 kg/cu m
(0.60 hundredweight/cu yd).  Cement factor reductions shall not be cumulative when
using multiple admixtures.  An accelerator shall always be added prior to a high range
water-reducing admixture, if both are used.

If Class C fly ash or ground granulated blast-furnace slag is used in Class PP-1
concrete, a water-reducing or high range water-reducing admixture shall be used.
However, the cement factor shall not be reduced if a water-reducing, retarding, or high
range water-reducing admixture is used.  In addition, an accelerator shall not be used.

For Class PP-2 or PP-3 concrete, a non-chloride accelerator followed by a high range
water-reducing admixture shall be used, in addition to the air-entraining admixture.  For
Class PP-3 concrete, the non-chloride accelerator shall be calcium nitrite.



For Class PP-2 or PP-3 concrete, the Contractor has the option to use a water-reducing
admixture.  A retarding admixture shall not be used unless approved by the Engineer.  A
water-reducing, retarding, or high range water-reducing admixture shall not be used to
reduce the cement factor.

When the air temperature is less than 13 °C (55 °F) for Class PP-1 or PP-2 concrete, the
non-chloride accelerator shall be calcium nitrite.

For Class PP-4 concrete, a high range water-reducing admixture shall be used in
addition to the air-entraining admixture.  The Contractor has the option to use a water-
reducing admixture.  An accelerator shall not be used.  For stationary or truck mixed
concrete, a retarding admixture shall be used to allow for haul time.  The Contractor has
the option to use a mobile portland cement concrete plant according to Article 1103.04,
but a retarding admixture shall not be used unless approved by the Engineer.  A water-
reducing, retarding, or high range water-reducing admixture shall not be used to reduce
the cement factor.

If the Department specifies a calcium chloride accelerator for Class PP-1 concrete, the
maximum chloride dosage shall be 1.0 L (1.0 quart) of solution per 45 kg (100 lb) of
cement.  The dosage may be increased to a maximum 2.0 L (2.0 quarts) per 45 kg
(100 lb) of cement if approved by the Engineer.  If the Department specifies a calcium
chloride accelerator for Class PP-2 concrete, the maximum chloride dosage shall be
1.3 L (1.3 quarts) of solution per 45 kg (100 lb) of cement.  The dosage may be
increased to a maximum 2.6 L (2.6 quarts) per 45 kg (100 lb) of cement if approved by
the Engineer.

For Class PV, MS, SI, RR, SC and SH concrete, at the option of the Contractor, or when
specified by the Engineer, a water-reducing admixture or a retarding admixture may be
used.  The amount of water-reducing admixture or retarding admixture permitted will be
determined by the Engineer.  The air-entraining admixture and other admixtures shall be
added to the concrete separately, and shall be permitted to intermingle only after they
have separately entered the concrete batch.  The sequence, method and equipment for
adding the admixtures shall be approved by the Engineer.  The water-reducing
admixture shall not delay the initial set of the concrete by more than one hour.  Type I
cement shall be used.

When a water-reducing admixture is added, a cement factor reduction of up to
18 kg/cu m (0.30 hundredweight/cu yd), from the concrete designed for a specific slump
without the admixture, will be permitted for Class PV, MS, SI, RR, SC and SH concrete.
When an approved high range water-reducing admixture is used, a cement factor
reduction of up to 36 kg/cu m (0.60 hundredweight/cu yd), from a specific water
cement/ratio without the admixture, will be permitted based on a 14 percent minimum
water reduction.  This is applicable to Class PV, MS, SI, RR, SC and SH concrete.  A
cement factor below 320 kg/cu m (5.35 hundredweight/cu yd) will not be permitted for
Class PV, MS, SI, RR, SC and SH concrete.  A cement factor reduction will not be



allowed for concrete placed underwater.  Cement factor reductions shall not be
cumulative when using multiple admixtures.

For use of admixtures to control concrete temperature, refer to Articles 1020.14(a) and
1020.14(b).

The maximum slumps given in Table 1 may be increased to 175 mm (7 in.) when a high
range water-reducing admixture is used for all classes of concrete except Class PV and
PP.”

Revise Section 1021 of the Standard Specifications to read:

“SECTION 1021.  CONCRETE ADMIXTURES

1021.01  General.  Admixtures shall be furnished in liquid form ready for use.  The
admixtures may be delivered in the manufacturer's original containers, bulk tank trucks or such
containers or tanks as are acceptable to the Engineer.  Delivery shall be accompanied by a
ticket which clearly identifies the manufacturer and trade name of the material.  Containers shall
be readily identifiable to the satisfaction of the Engineer as to manufacturer and trade name of
the material they contain.

Prior to inclusion of a product on the Department’s Approved List of Concrete Admixtures,
the manufacturer shall submit a report prepared by an independent laboratory accredited by the
AASHTO Accreditation Program.  The report shall show the results of physical tests conducted
no more than five years prior to the time of submittal, according to applicable specifications.

Tests shall be conducted using materials and methods specified on a "test" concrete and a
"reference" concrete, together with a certification that no changes have been made in the
formulation of the material since the performance of the tests.  Per the manufacturer’s option,
the cement content for all required tests shall either be according to applicable specifications or
335 kg/cu m (5.65 cwt/cu yd).  Compressive strength test results for six months and one year
will not be required.

In addition to the report, the manufacturer shall submit AASHTO T 197 water content and
set time test results on the standard cement used by the Department.  The test and reference
concrete mixture shall contain a cement content of 335 kg/cu m (5.65 cwt/cu yd).  The
manufacturer may select their lab or an independent lab to perform this testing.  The laboratory
is not required to be accredited by the AASHTO Accreditation Program.

Prior to the approval of an admixture, the Engineer may conduct all or part of the applicable
tests on a sample that is representative of the material to be furnished.  The test and reference
concrete mixtures tested by the Engineer will contain a cement content of 335 kg/cu m
(5.65 cwt/cu yd).  For freeze-thaw testing, the Department will perform the test according to
Illinois Modified AASHTO T 161, Procedure B.



The manufacturer shall include in the submittal the following information according to ASTM
C 494; the average and manufacturing range of specific gravity, the average and manufacturing
range of solids in the solution, and the average and manufacturing range of pH.  The submittal
shall also include an infrared spectrophotometer trace no more than five years old.

When test results are more than seven years old, the manufacturer shall re-submit the
infrared spectrophotometer trace and the report prepared by an independent laboratory
accredited by the AASHTO Accreditation Program.

All admixtures, except chloride-based accelerators, shall contain no more than 0.3 percent
chloride by mass (weight).

1021.02  Air-Entraining Admixtures.  Air-entraining admixtures shall conform to the
requirements of AASHTO M 154.

If the manufacturer certifies that the air-entraining admixture is an aqueous solution of Vinsol
resin that has been neutralized with sodium hydroxide (caustic soda), testing for compliance
with the requirements may be waived by the Engineer.  In the certification, the manufacturer
shall show complete information with respect to the formulation of the solution, including the
number of parts of Vinsol resin to each part of sodium hydroxide.  Before the approval of its use
is granted, the Engineer will test the solution for its air-entraining quality in comparison with a
solution prepared and kept for that purpose.

1021.03  Retarding and Water-Reducing Admixtures.  The admixture shall comply with
the following requirements:

(a) The retarding admixture shall comply with the requirements of AASHTO M 194, Type B
(retarding) or Type D (water-reducing and retarding).

(b) The water-reducing admixture shall comply with the requirements of AASHTO M 194,
Type A.

(c) The high range water-reducing admixture shall comply with the requirements of
AASHTO M 194, Type F (high range water-reducing) or Type G (high range water-
reducing and retarding).

When a Type F or Type G high range water-reducing admixture is used, water-cement
ratios shall be a minimum of 0.32.

Type F or Type G admixtures may be used, subject to the following restrictions:

For Class MS, SI, RR, SC and SH concrete, the water-cement ratio shall be a
maximum of 0.44.

The Type F or Type G admixture shall be added at the jobsite unless otherwise
directed by the Engineer.  The initial slump shall be a minimum of 40 mm (1 1/2 in.)



prior to addition of the Type F or Type G admixture, except as approved by the
Engineer.

When a Type F or Type G admixture is used, retempering with water or with a Type
G admixture will not be allowed.  An additional dosage of a Type F admixture, not to
exceed 40 percent of the original dosage, may be used to retemper concrete once,
provided set time is not unduly affected.  A second retempering with a Type F
admixture may be used for all classes of concrete except Class PP and SC, provided
that the dosage does not exceed the dosage used for the first retempering, and
provided that the set time is not unduly affected.  No further retempering will be
allowed.

Air tests shall be performed after the addition of the Type F or Type G admixture.

1021.04  Set Accelerating Admixtures.  The admixture shall comply with the requirements
of AASHTO M 194, Type C (accelerating) or Type E (water reducing and accelerating)”
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